Overview of optimization and classification of optimization problems; Optimization using calculus, Kuhn-Tucker Conditions; Linear Programming -Graphical method, Simplex method, Revised simplex method, Sensitivity analysis, Examples of transportation, assignment, water resources and other applications; Dynamic Programming -Introduction, Sequential optimization, computational procedure, curse of dimensionality, Applications in water resources and structural engineering; Other topics in Optimization -Piecewise linear approximation, Multi objective optimization, Multi level optimization; Direct and indirect search methods; Evolutionary algorithms for optimization and search; Applications in civil engineering. 
DETAILED CONTENTS Module 1: Introduction and Basic Concepts (05)
Historical Development; Engineering applications of Optimization; Art of Modeling; Objective function; Constraints and Constraint surface; Formulation of design problems as mathematical programming problems; Classification of optimization problems based on nature of constraints, structure of the problem, deterministic nature of variables, separability of functions and number of objective functions; Optimization techniques -classical and advanced techniques. 
Module 4: Linear Programming Applications (04)
Use of software for solving linear optimization problems using graphical and simplex methods; Examples for transportation, assignment, water resources, structural and other optimization problems. 
Advanced Topics in Optimization
Applications in civil engineering. 
